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(57)Abstract: 

PURPOSE: To obtain an a-hydroxy-4-methylthiobutyric acid derivative at normal temperatures 
under atmospheric pressure without producing ammonium sulfate by reacting a^hydroxy-4- 
methylthiobutyronitrile with a specific microorganism or its treated substance. 
CONSTITUTION: a-Hydroxy-4-methylthiobutyronitrile is reacted with a microorganism having 
the ability to convert the a-hydroxy-4-methylthiobutyronitrile into a-hydroxy-4- 
methylthiobutyric acid or its treated substance. A microorganism such as Bacteridium sp. R341 
(PERM P-2719) or Pilimelia terevasa IFO-14556 or its treated microbial cell is preferred. The a- 
hydroxy-4-methylthiobutyric acid is useful as a feed additive to be added to a feed for 
livestock, especially fowls in order to supplement the insufficiency of amino acids containing 
sulfur. 
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(57)CS$^] 

[ie*)] l^^tlfc'5)L^I*^a)^S!^^fflL^-C.a-tKP^V-4-^f^;^^;i-iS^^^#^o 
C1tj$] a-tK□^i/-4-^5^;^5^:^-:f^P;I.h'J;KC^|^^!^fc-5)l^(i^(7)^^l31!^^f^ffl$-a■ 

a-tKP^v-4-^^;u^:i-iS®^Mit-r^o 



[11*^1 ]a-tKP+^>-4-^5^;Uf^:t:^^P-K'>l;U^a-tKd:^v-4-^5^;U5^:i-i§^IC 
^^$-a--S^*^^-r'i>0^!|^fc'5LMi^a)^S!fel^a-tKP^i/-4-^5^;U^;i|-3f^P^h 
U ^UC-f^ffl ^-a- . a- 1 Kp+ V - 4 - p'^;U^:i-3f ^ P ^h'J ;U^a - 1 Kp 4^ V - 4 - 

iSKic^j^^-i^ ^ct^i^iit-r ^a- 1 KP ^ V -4 -pt5^;uT:^-i&Ka)Mit:^.^o 

[|*^«2]^|![^!|^A<,/<>hXT(Pantoea)Jl=^P=l-v:;bX (Micrococcus) Ji/WJ^'t? A 
(Bacteridium) (Bacillus) MT-J^^^^ W*7 (Actinomadura) M^^-^-hX/K^ (Kita 

satospora) Et°'j;'"J7 (Pilimelia) M7'':7P^ / <'i7'$i— (Achromobacter)M^'f VX>j:^4^T 
(Beijerinckia) JS-tJUP^ (Cellulomonas) JS"^7Lx7?vx^ (Klebsiella) S7'^5'y7^°'M7t^° 
•7 (Actinopollspora) S7'^f='/*»^'>"7 (Actinosynnema) MT'i^^^^^^^'-X (Actinopulane 

s)S7S3^^(Amycolata)Ml^21*°^°'^"^^'^^^^°°'^^''°P°'y^P°''^^®'^f^^^^*'^'i'^^ 
(Streptomyces)M/:b;U^^^7^X(Nocardioides)S'^Pt:-r>v7(Providencia)®5^P 

/ ^^x'J 't' A (Microbacterium) MP K/^^^— (Rhodobacter) MP KXt°'J U'^ A (Rhodospir 

ilium) Mi3M-r^g1*r'&'Sfi^3Siiet£a)MjtxSo 

[iS*3l3]^Si!}^(7)a-tKP^v-4->^;U^;l-:f5^p-h«;;U^a-tKP^V-4->T;UT 
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[0001] ^ ^ 

[ooo2]a-tKp^v-4-^f^;u5^^is^ii. mm. mzmM(Dmmiz^^,T5.ymm(D^^ 

[0003] 

[tJt*CDfit$R<bPp^Sj^]a-tKP^v-4-^^;Uf^:ri&^(DXSIWM;S<i:LTIia-tKP^v 

[0004]-:^, Sia. -h'>i;Kb^ti^^^tia)<^ffl(c<feyiD7K^^igL>^c5^^^(z^j^«i^ 
<o;!(N(D;^,^A<^^$tiTfcy.a-tKP^i/-hy;u;&>ba>a-tKP^i/K<Digjt:;^;iizp 

^1^(cJ;>5^>:7h-hy;^fcc}:U^tKPdFv7-tzh-hU;^*^b(D>t^c£:«^a^ 
5120■^^$B#PJ>;^p>ri>xS^©lcJ;-5>m■ri)a-tKP^v-hU;^*^b(Z)pfe^,1l14>^^ 

L-a-tKP+V/^b'jy>^fcJ;i;L-a-tKP+WV*::'"P>®0^^[FukudaY..et 

^^h:^hU;Ufc<fcU*74rh>vT>tKU>0JD7X^^jS(cJ:-SS*iS-r'Sa-tKPJFvMO^M 
[i^g^BSei -56086-§-^^#gB]jjj:t;7;U:^,i;/f;j'.XS. vzL-K^:^XM. PKvi-K^:^ 

B*/cli^A'>x-f ^*MlcSt''50^!|^l3J;-^,a-tKPJFv-hg;^;b^b(D3fe^S14''^^ 

tKP^v-4-^5^;U5^;i-i&^a)^;S(c^-r^^^li*-b;4-/N*^^-jl. i/zL-K^±XJS. T 

XP/\*^^-SO)^^^!^[^f^W4-40898#12^$g#iB]a)^(::^^;^lTL^'5<, 
[0005] 

[Fp1^;^$f^;:fe-r^fci6(D¥lg]:$:^BJ#b(iC(DJ;5tAt^(;)^it:^;i(c$^L,i^^(D^J5gA^^^^ 
<,x;^;^^-a<Jlc4,x||fi<)(:::^f|J/d:a-tKP4^v-4-p<^y^^;fi§^cDMit:^;^(Dr?Fm$@ 
e<J<tLT.a-tKP^v-4-^T;^5^:4-:/5'p-hU;^A^ba-tKp^v-4->^;^^7t-iS^^ 

:i^-r'5«l:^$*-r'5^?l[^i^©^^^/£tBH(Cffofc^m./^>hX7(Pantoea)S5^P3'y 

(Micrococcus) M/<'i7-r'J5^'t7A(Bacteridium)S/^^^X (Bacillus) JST^^^yV':/^ 
(Actinomadura)M^^-9-hX;K^(Kitasatospora)Mt°'J>'J7(Pilimelia)M7'j7P^/^-i7^— 
(Achromobacter)jSK-fvxg>^T(Beijerinckla)S-byUP^:^X(Cellulomonas)a^U 

(Klebsiella) JlT'^f'y/KUX/K^ (Actinopolispora) ST-J?^/ V>^'-T (Actinosynne 
ma)S7'i75^^3^7^-X(Actinopulanes)M753^^(Amycolata)Stl-'V:^P'"K'>l3^7K7(Sacc 
haropolyspora)SXhb7^h"7-1'-tr;^(Streptomyces)M>'*>'l'^^-f-TX(Nocardioides)M 
7^Pt''r>vT(Providencia)MS-j7P/<'j7T-'J'^A(Microbacterium)MPK/^'i7'$f— (Rhodob 
acter) M P KX t°<J U -t? A (Rhodospirlllum) a fi<)i:«^j^/*Sti^miti L 

[0006]-r'ti:*?^!*f§B^(*sO-tKP^v-4-y5^;uf=-;J-^5^pzih'j;i/^a-tKP^i/-4 

-y5^;^^y^l§Klz^^^1^-5,tg:tl^W■r'5^S^1^fe^l^(i^(DMS!^^a-tKP^^>-4-;/ 
5^;i/^:f7f5^P^hU;Kzf^ffl$-fr.a-tKP^v-4->T;U5^;t-^^p-h'>l;U^a-tKP^i> 
-4-y^;i.5^:ti&^lc^m$-y-^c<i:^i|#m,!:«a-tKP^v-4->^;u5^:*-i§^(DM5i 

[0007];$:f§BJ-e^ffl-r^^S^!|^li,/^>hXT(Pantoea)M5'i7Pll-y:^lX(Micrococcus)S 
/ ^^-r'J5^'^7 A (Bacteridium) JS/ ^f'^X (Bacillus) MT^^y^':)=7 (Actinomadura) Jl^^^ 
•y-hX/K^ (Kitasatospora) ® t°'J ^'jT (Pllimelia) JlT^P^ / ( Achromobacter) 

-l'vi';>^T(Beijerinckia)M-fe;UP^:^X(Cellulomonas)a'i7b':fvi^(Klebsiella)MT 
^f='/7K'M7K-7 (Actinopoj^ispora) MT^^y V>^-- V (Actinosynnema) ST'^7^y3^^;}'xX 
(Actlnopulanes)a75n'7^(Amycolata)S"t^'*>:bP7K'j3^7H'7(Saccharopolyspora)MXh 
iy^V^^ -tzX (Streptomyces) Sy*;U^;J--r7^X ( Nocardioides) a:^P If-x>v7 (Provide 
ncia) M5^P/ -v^T-'j A (Microbacterium) MP K/ 'V'j7^— (Rhodobacter) Ji P KXt°'J 'J ^ 
A (Rhodospirillurri) M(cai-^®^*-Cfe;tX(* l^1'tLt,^fflt-'5C<t/)<m*^ *(*fl<J^C0IJ«t 
LT^J^IS, /Ohxy ryP^^VXCPantoea agglommerans )NH-3(FERM-P1 1 34 
9) 

S^Pp'V^X XXt°— (Micrococcus sp. )A1 1 1 (FERM-P2720) 
/<^-7-'J5^'!7A XXt°— (Bacteridium sp. )R341 (FERM — P2719) 
/<^-r'J5^'t7A XXt'— (Bacteridium sp. )R340(FERM-P271 8) 
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/J^^X XXt°— XB|JLs sp. )R332(FERM-P2717). T-^^kr'^*^ O^y^—"^ -^ZfT. 
t'v— X ^b^— ^(i^PPomadura cremea subsp. cremea)I^W41 82^^1:^-hX7tC^ t 
^X(Kitasatospora setae)IF01 421 6t°'J.?"JT "fU/^tKPilimelia terevasa)IFO 14556 
T^P^/W— -tzPvXCAchromobacter xerosis) IFO 1 2668^^Vx'J>4rT -Ox-f:^ 
"9"^Xt°v— X -f^-T'f^CBeijerinckia indica subsp. indica)IFO 3744-fe;UP^-^X 
t*Vx:^(Cellulomonas flavigena)IFO 3754^U7^vi7 :7I:^'^^:zx ■9-:?Xt°v— X :7i 
■^"'^^—X (Klebsiella pneumoniae subsp. pneumoniae)NH — 36(FERM — P1 1 739) 
T^P'f-yt^'jXt^^ /\P"7'f'7(Actinopolispora halophila)IFO 1 41 067'j75'/v>^-T S^A 
(Actinosynnema nnirunn)lF01 40647'i75^y3^^^-X P/^^X(Actinopulanes lobatus)IF 

0 12513T=zi^^ 7'^hhP:7-f:^(Amycolata autotrophlca)IFO 12743+f->^P7K'J^7K 
■y b'5'5''^V;U'5^7(Saccharopolysporarectivirgula)IFO 1 21 34XhU::^K^'fHzX XXt°— 
(Streptomyces sp. )IF01 3809y*;Uf^;i-^-TX :7^/^X(Nocardioides flavus)IFO 143 
963^Pt*x>vT X^T^Ux-f (Providencia stuartii)IFO 1 29305'57P/^<77^»J't7A ^^75^* 
A(Microbacterium laoticum)IFO 1 41 35PK/^'i7^— "tZ^iP-f "rXCRhodobacter spher 
oides)IFO 1 2203PKXt°'J';'!7A ;U7^^A(Rhodospirillum rubrum)IFO 3986^^^lf 

T#>5?0«s^tii::JiU--rv/\Vp-hu;u>'<v:^f^p-hu;u.^>v*-hu;u^j:<h*(D^ 

[oooQM^m^mt. W±mt>^±Mt^$k\>^x^M^i^-hK ^Jx.(ipH2-1 2. S^5~5 
0°C(7)©fflA^^S^L<. Ml^»*L<li5?mttlfe<^t^TT-pH4~10, ;a^20-50°Ca)|BfflT?ii'< 

i§Jilcji^Uca-tKP^v-4-pt5^;U5^:^:?5^p^hU;u<!:7K.i^ffi;"^^t<k^<!:0^*S^I 
SfSs *fc(ia-tKp^e/-4-->t5^;u^:^:f5^p-h'j;u^7K, il»^*friix^y-;H|(D7K 

[001 1 'lJx^^n-t.l,X\t. 01 -70a»%. a-tKP^v-4-y^;U^;j-::ih 

U;u;lJto. 1 -'80fi»%'C»K(iSfE:j^^**■e^±(ci§^L^i:<r4,c^:l^o SfS;SJt(iSC&;!)< 
jifT«;aJtT-fc4llicfcl^;f)<1 ~60°C. »*L<li5-40°C. Sf5pH(±3~1 2. »*L<(i6~ 

1 or-s^ANbi ooB#rBl^itSJS^-i±;h,(icfcLv A^<Lra-tKp+v-4->5^;^^:i-:ff^p^h 

';;ni. a-tKp+v-4-y^jUT7i-3f5^pi&Kic^^. mm^^^o 

[001 2]^jie^(Dmsi(*ji«i, «mii«f. ttm. s«f<fif(D^i^fti0:^;s^f»jffiLr 

[0013] 

[f|Bja)3ai^]:$:^B^|Zcfc*ili,a-tKP^v-4-^^;Uf^:r-h'j;U^a-tKP+v-4-^5^ 
#TT'j5l«:^jifT$1i-.SiJ^1^i:LreS3?^^J?eUd:i^a-tKP+v-4-^^;u^:i-BS^ 

[ooi4];^(c. :^nm^nmm\z^^}^^\zmm\zm.mirw. ^nmtz.^i^nmm\zm:^t 

[0015] 

[HWJi] 

(A)igSai lc:^-r®«:^Ti5lcJ:yj§#L/co 
[0016]1)t$iteCm{4:W/V] 

<f*)iza-)U 2 %^Sx:5rX 0.3 %y^^-:bg':7A 0.5 %y^^-:^h'J't7A 0.5 %^il:f-hU 
•!7A 0.1 %^^T'j7>o>H7A 0.05%^^b*;Uv'^7A 0.005 %^KT>:tf> 1x1 0-* %i^itWi. 

1x1 0-5 %^gsilsls 1x1 0-5 %PH 7.2^b(z. ^»^j<!:Lr'rv/^up-hu;uo.2 %^asjnLfco 

[001 7]2)Jg«^fr^ffi^ife7^)^b1 ±ffijSf*:^«fe6ml/21 mmiSS^^ 

izmmu 3o^cxA8mmn%^n-T\zmm^mLtzo 

[oo18](B)Sf5j«i*:^tte;!)^bSi*^ii'^>53^lt^cJ:ysMLr=&/^a)a<*$o. 05U>^i^ffi 

,^(pH7. 0)-e3lsIgfejtLf=oSi*^1.5 mlOl^^a)M«i«lcMSLIISjg50mM(Da-t:K 
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^'^^-f— (*7A;UNISIL-PAC 5C18-250A. ^^''JTlO. 1 %'J>K:T-bh— h'J;U=9: 1 , 

AS^ : 40°C. ^tb : 21 Onm) Ic J:y SMLfco 

C0019]^S^ail::^Lfco 

[0020] 

[^1] 







Panioca agglommerans NH-3(RBRM-P1 1349) 


5.4 


Micrococcus sp. Al 1 1(FERM-P2720) 


5.3 


Bacteridium sp.R341(FERM-P2719) 


7.9 


Bacieridium sp.R340(FERM-P27 1 8) 


5.3 


Bacillus sp.R332(FERM-P2717) 


5:5 


Actinomadura crcmea subsp. cremea IFO 
14182 


2.0 


Kitasatosporia setae IFO 14216 


2.0 


Pilimelia terevasa IFO 14556 


7.2 


Achromobacter xerosis IFO 12668 


2.1 


Beijerjnckia indica subsp. indica IFO 3744 


6.2 


Cellulomonas flavigena EFO 3754 


4.4 


fCIcbsidIa pneumoniae subsp. pneumoniae NH- 
36(FERM-P11739) 


1.4 


'MAiiiopuAyspora naiopjiiia xi ^ JfriUO 


f\ 1 


Actinosynnema mirum IFO 14064 


0.3. 


Acunopianes iobatus EFO 12513 


0.5 


Amycolata autotrophica IFO 12743 


0.7 


Saccharopolyspora rcctivLrguIa IFO 12134 


0.5 


Slreptomyces sp, IFO 13S09 


0.1 


Nocardioides flavus DFO 14396 


0.5 


Providencia stuaztii IFO 12930 


0.4 


Microbacierium laclicum IFO 14135 


0,5 


Rhodobaclei sphcroidcs IFO 12203 


0.1 


Rliodospirillum lubrum IFO 3986 


0.1 
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